Nordihydroguairetic acid, a lignin, prevents oxidative stress and the development of diabetic nephropathy in rats.
Recent evidences indicate a pivotal role of reactive oxygen species in etiology of diabetic nephropathy, an important microvascular complication of diabetes mellitus. Moreover, oxidative stress leads to an increased production of lipoxygenase derivatives which also play a role in diabetic nephropathy. The present study was thus designed to examine the effect of an antioxidant and a lipoxygenase inhibitor, nordihydroguairetic acid (NDGA), on renal function and oxidative stress in streptozotocin (STZ)-induced diabetic rats. Diabetes was induced by a single intraperitoneal injection of streptozotocin (65 mg/kg) in rats. After the 4th week of STZ injection, NDGA (5 and 10 mg/kg) was given subcutaneously (s.c.) for another 4 weeks to both control and diabetic rats. At the end of the 8th week, diabetic rats exhibited renal dysfunction as evidenced by reduced creatinine and urea clearance along with enhanced albumin excretion rate as compared with control rats. Biochemical analysis of kidneys revealed a marked increase in oxidative stress demonstrated by increased lipid peroxidation and decreased activities of key antioxidant enzymes, glutathione (GSH), superoxide dismutase (SOD) and catalase in diabetic rats. Chronic treatment with NDGA in diabetic rats significantly prevented both renal dysfunction and oxidative stress as compared with vehicle-treated diabetic rats. The kidneys of diabetic rats showed morphological changes such as hyaline casts, glomerular thickening and moderate interstitial fibrosis and arteriolopathy, whereas NDGA administration in diabetic rats markedly prevented renal morphological alterations. These results emphasize the role of oxidative stress in the pathophysiology of diabetic nephropathy and point towards the potential of NDGA as a complementary therapy for the prevention/treatment of diabetic nephropathy.